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Abstract

Background. The aim of the study was to present the PET/CT imaging features in a
small series of asymptomatic patients with known cancer pathologies, infected with
the SARS-CoV-2 virus, which were incidentally discovered during their monitoring
scan of F18-FDG PET/CT.

Methods. We included in our study a number of five cases (3 female and 2 male)
out of 478 patients examined by F18-FDG PET/CT between March — April 2020,
with confirmed diagnostic of cancer. Four patients had lung damages suggestive
for the mentioned viral infection and 1 patient had multiple lung metastases from
thyroid cancer. All patients were asymptomatic for acute respiratory disease at
the time of examination, being subsequently confirmed for the viral infection by
specific PCR analysis.

Results. The asymptomatic positive SARS-CoV-2 cancer patients discovered
incidentally in PET/CT F18-FDG represent 0.83% and their imaging characteristics
were suggestive for high FDG activity in the lung despite the lack of respiratory
symptoms.

Conclusion. The SARS CoV-2 viral infection in asymptomatic cancer patients is a
very rare possibility, but represents a challenging scenario both for the differential

diagnosis in cancer and also for the epidemiologic context.
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Background and aims

A coronavirus is any virus
belonging to the family Coronaviridae.
In late 2019 a virus apparently closely
related to already known SARS
(Severe Acute Respiratory Syndrome)
coronavirus that causes a highly
contagious respiratory disease, emerged
in Wuhan, China and was named severe
acute respiratory syndrome coronavirus
2 (SARS-CoV-2) [1]. By early 2020, it
had spread throughout regions of China
and had reached the Europe and United
States, when WHO declared the outbreak
a pandemic [2]. People with COVID-19
disease have reported a wide range of
manifestations, from mild symptoms to

severe illness, which could appear within
2-14 days after exposure to the virus. The
main symptoms are: cough, shortness of
breath or difficulty breathing, fever, chills,
muscle pain, sore throat, loss of taste or
smell [3]. Less common manifestations
have been reported, including
gastrointestinal symptoms like nausea,
vomiting, or diarrhea [3]. Like other
respiratory illnesses, COVID-19, can
cause lasting lung damage. In COVID-19
pneumonias, the lungs become filled with
fluid and inflamed, leading to breathing
difficulties. The pneumonia tends to take
hold in both lungs. While most people
recover from pneumonia without any
lasting lung damage, the pneumonia
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associated with COVID-19 may be severe. Even after the
infection has passed, lung injury may result in breathing
difficulties that might take months to improve [3,4]. An
important number of subjects remain asymptomatic,
despite the presence of the virus in organism. A particular
situation is the occurrence of SARS-CoV-2 viral infection
in cancer patients. Some cancer patients have a fragile
immune system due to oncologic therapy or to the cancer
itself. Patients with hematologic cancers, after bone marrow
transplants, or those actively receiving chemotherapy or
radiotherapy are at higher risk of immune deficiency. The
UK Coronavirus Cancer Monitoring Project published
in Lancet Oncology [5] that patients with specific types
of cancer might be at an increased risk of COVID-19,
with reports highlighting the high proportion of patients
with lung cancer who are at a higher risk of developing
severe complications following their infection by SARS-
CoV-2 [6-8]. The role of F18-fluorodeoxyglucose positron
emission tomography/computed tomography (F18-FDG
PET/CT) is not yet well established in COVID-19 disease
[9-16], but its fundamental role in the initial diagnosis,
staging, prognosis, response evaluation and follow-up in
cancer disease is well known and well established. Recent
studies have found a potential role of F18-FDG PET/CT
in the evaluation of positive patients during recovery [17].

The aim of this study is to analyze the incidental
findings of COVID-19 in asymptomatic cancer patients
evaluated by F18-FDG PET/CT; due to the fact that this
pandemic situation of COVID-19 is a new scenario in
our daily practice, the authors would also like to raise the
attention about the issue of asymptomatic cancer patients
referred for PET/CT investigations, as a potential source of
infection for the medical staff.

Patients and methods

We analyzed retrospectively the F18-FDG PET/
CT scans performed in a tertiary center between March—
April 2020. A number of 478 patients were evaluated for
different types of cancer during their oncologic protocol.
Inclusion criteria: confirmed cancer, indication for PET/CT
in initial staging, follow-up, monitoring of the treatment
response. Exclusion criteria: none of these patients were
symptomatic for an acute respiratory disease and all of
them passed through an epidemiologic screening including:
clinical data, information about a possible contact with an
infected person, travel in known COVID-19 areas. All
patients presenting fever, cough, shortness of breath or
respiratory distress, thoracic pain or hemoptysis, symptoms
that might be attributed to lung cancer, lung metastases or
to viral lung infections, were not sent for investigation
in the PET/CT center, the examination being postponed,
until the status for SARS-CoV-2 infection was established.
All patients with any acute respiratory symptoms were
excluded from the study. All patients signed the informed

consent for the evaluation and for using their medical data
for scientific purposes. All patients were investigated by the
same protocol. The F18-FDG PET/CT was performed on
a GE Optima 560 equipment, with the following protocol:
patient fasted for at least 6 h, serum glucose level <180
mg/dL, an activity of 2.3 MBqg/kg body weight of F18-FDG
was injected intravenously; the images were acquired at
50-60 min after tracer administration. The scan parameters
of a low-dose CT were as follows: 110-130 kV, 80-100
mA; in the PET sequence we used 2.5 min/bed acquisition
time; 4-8 beds were acquired, with the standardized uptake
value (SUV) expressed in lean body mass (SUVIbm)
as maximum uptake value (SUVIbm max). The results
were interpreted by a nuclear medicine physician and an
experimented radiologist; among the 478 asymptomatic
patients we found 4 patients with pathologic lung imaging
with highly suspicion for SARS-CoV-2 pneumonia and 1
patient with multiple lung metastases from thyroid cancer,
who were tested positive for specific virus infection, by
real-time PCR (RT-PCR) ARN 2019-nCoV. The analyses
were performed on two systems: a) MagnaPure LC 2.0
and Light Cycler 480/Z480 devices with kit IVD-CE; the
detection limit being 80 copies ARN for gene E and 30
copies for gene RARP and b) on kit ELI COVID 19 Basic
ART (Ref 90077-RT).

Results

The cancer patients scanned between March
and April 2020 have the distribution according to their
oncologic pathology, presented in figure 1. Among the
patients there were 4 (four) subjects (0.83%) discovered
with lung damage highly suspicious for COVID-19
diseases and 1 patient with lung metastases from thyroid
cancer, who was tested positive one day after the PET/CT,
before starting the systemic oncologic therapy (case 3). No
other suspicion lesions for viral pneumonia were seen in the
rest of patients. The main characteristics of these patients
are presented in table 1.

TYPE OF CANCERS IN PATIENTS
EVALUATED BY F18-FDG PET/CT

Figure 1. Distribution of patients evaluated by F18-FDG PET/
CT according to the cancer type, in the period March-May 2020.
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Table I. Main characteristics of patients found with lung damages highly suspicious for COVID-19 infection.

Age Cancer tvpe Indication PET/ Basal Recent Other medical
(years-old)/ Gender yp CT temperature®| therapies** conditions
Yes

C3a8s/eF1 Nasopharyngeal carcinoma
2 C7£s/cl=,v[2 Makxillary sinus carcinoma
3 C6at/eF3 Follicular thyroid carcinoma
4 C6;;/6F 4 Rectal carcinoma
5 CLZLFS Breast carcinoma

Initial evaluation

36.3°C None

Yes

3 0
Restaging 36.8°C RT, CHT DM
Yes HTA
_ 0
Follow-up 36.4°C RIT hTir
Follow-up 37°C No HTA
Follow-up 36.2°C No DM, HTA

DM-diabetes mellitus; HTA-arterial hypertension; hTir-hypothyroidism treated with hormones substitutions;
— basal body temperature measured at the moment of performing F18-FDG PET/CT, measured in Celsius degrees;
** — chemotherapy (CHT), external beam therapy (RT), radioiodine therapy in the last 3 months.

According to the data presented in table I, the
majority of patients were female, 4, and only 1 male,
the meantSD age was 61.4+11.95 years and among the
primary cancer pathologies, 2 were with head and neck
cancers (nasopharyngeal and maxillary sinus cancers).

We would like to underline the observation that 2 out

5 patients had associated diabetes mellitus, 3 out of 5 had
high blood pressure and one had associated hypothyroidism
due to total thyroidectomy and radioiodine therapy.

The five cases are presented with their results of
F18-FDG PET/CT scans in figure 2, figure 3, figure 4,
figure 5 and figure 6.

Figure 2. Case 1. F18-FDG PET/CT scan images. MIP view (A) in a patient with nasopharyngeal cancer with pathologic F18-FDG
uptake in left supraclavicular lymph nodes and in the right middle lung lobe. The CT axial view (B) revealed multiple lesions of “ground
glass” in right middle lobe of the lung. The fused PET/CT axial section (C) shows high uptake of F18-FDG the right middle lobe lesions.
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Figure 3. Case 2. F18-FDG PET/CT scan images. MIP view (A) in a patient with left maxillary sinus cancer with pathologic F18-FDG
uptake in the maxillary sinus and both lungs. The CT axial view (B) revealed multiple lesions of “ground glass” lesions that were diffusely
disseminated in both lungs. The fused PET/CT axial section (C) is showing high uptake of F18-FDG in the lesions described in the lungs.

"
Figure 4. Case 3. Axial F18-FDG PET/CT view (A) and axial CT view (B) in a patient with radically treated follicular thyroid carcinoma
(total thyroidectomy and radioiodine therapy) with pathologic F18-FDG uptake in metastatic nodule in left lung, image from 10/05/2018
(white and black arrows). The fused PET/CT axial section (C) and the axial CT view (D) show, after 2 years of follow-up, in 16/04/2020,
the increasing of the known metastatic left lung nodule with F18-FDG uptake and the presence in the right lung of a second nodule with
minimally increased F18-FDG uptake in the lesion (red arrows). No lesions of “ground glass” are seen.
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Figure 5. Case 4. F18-FDG PET/CT scan images. MIP view (A) in a patient with rectal carcinoma during the initial staging, with pathologic
F18-FDG uptake in rectal area suggestive for rectal malignant disease and also pathologic bilateral lungs uptake. The axial CT view (B)
revealed multiple focal “ground glass” lesions diffusely disseminated in both lungs. The fused PET/CT axial section (C) shows slightly
increased uptake of F18-FDG in the pulmonary lesions.

Figure 6. Case 5. F18-FDG PET/CT scan images. MIP view (A) in a patient with left breast carcinoma, with radical mastectomy, during the
follow-up, with pathologic F18-FDG bilateral in the lungs. The axial view CT (B) revealed multiple focal “ground glass” lesions diffusely
disseminated in both lungs suggestive for an aspect of “crazy paving” and also important lung fibrosis associated with the radiotherapy. The
fused PET/CT axial section (C) shows minimal increased uptake of F18-FDG in the pulmonary lesions.
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In the present case is important to underline that
lesions are mainly located in the right middle lobe, not
bilateral, as the majority of authors have reported at
that time; the standardized uptake value (SUVIbm) was
3.24, not significantly increased. Recently published
recommendations [18,19] and also the specific guidelines
have suggested that this possibility of occurrence is not
very rare [20,21] (Figure 2).

The SUVIbm max in the lung lesions was 6.8,
significantly increased. The lesions were disseminated
mainly subpleurally in both lungs, and were associated
with metastatic nodules, that were already known in this
patient from previous examinations (Figure 3).

The uptake in the lung lesions was significantly
increased SUVIbm max being 3.8 (Figure 5).

In this case, the lung fibrosis caused by radiotherapy
was difficult to be differentiated from the aspect of “ground
glass” due to viral infection; the F18-FDG uptake SUVIbm
max was 3.7 (Figure 6).

All patients were referred to dedicated COVID-19
medical units and started the combined treatment with
azithromycin and chloroquine, the oncological treatments
being postponed. All patients are alive and under medical
observation.

Discussion

The COVID-19 is a highly contagious respiratory
disease [1-4] and due to the fact that the serial screening
by PCR-RT tests was almost impossible in large groups,
since March 2020 until end April, an important number
of subjects without a known epidemiologic course of
exposure, were positive and asymptomatic, being a source
of infection.

As other authors described [9,10,18-21], the cases
are characterized by the presence of peripheral “ground
glass” lesions and/or consolidative opacities in more than
two pulmonary lobes and all of these lesions showed a high
tracer uptake, rarely being possible that the changes occur
only in one lobe, as we described in figure 2. Also, the
association with lung fibrosis and lung nodules suggestive
for metastasis make the diagnosis even more difficult. The
F18-FDG uptake was not in all cases very increased. The
mean = SD SUVIbm max was 4.18+1.32 (min 3.24 and
max 6.8). We note that there was no dissemination in other
organs that might be attributed to COVID-19, fact similar
mentioned by other authors [10,12,15].

The cases with head and neck cancers were 2 out 5
positive patients; the risk factors in head and neck cancer
patients, like smoking, male gender and age over 40 years-
old are also risk factors involved in COVID-19 disease
[3,22]. Also, very important from the clinical point of view
is the fact that despite the severe lung damage, there were
no symptoms, no specific recent changes in the clinical
status of these patients and they did not express any other

complaints that might be suggestive for the occurrence of
another severe disease.

Even if F18-FDG PET/CT scan has no routine
indication in an emergency setting and is generally not
recommended for acute infection [9,21], our results shows
that in cancer patients, where PET/CT is made on a regular
basis, we need to pay special attention to the imaging
work flow of these asymptomatic patients, taking into
account that any image of suspicious lung damage needs
to be urgently remitted to the referring physician with
the recommendation of specific SARS-CoV-2 tests. The
reports published on this topic in the recent months are still
on small series [13], so any additional experience would
improve our approach on this patients. Also, a special
remark needs to be made for the possible contamination of
healthcare staff. Because at the beginning of March 2020,
the highly contagious potential of this category of patients
was not reported and well documented, the PET/CT unit
and the medical staff had no specific procedures regarding
the epidemic viral context; the guidelines regarding the
nuclear medicine procedures in case of suspected or
positive SARS-Cov-2 patients have been published in May
[21] and July [20]. Consequently, with the usual protection
in a non-COVID-19 medical departments, the possibility
of infection is high. Healthcare workers must use personal
protective equipment (PPE) to shield themselves not only
from radioactive sources, but also from droplets from
coughs, sneezes or other body fluids from infected patients,
and contaminated surfaces that might infect them. This
new PPE were not common for nuclear medicine staff in
PET/CT units. In this new pandemic situation, from our
experience, for the nuclear medicine community we would
like to raise a special attention, suggesting that in every
unit of PET/CT any oncologic patient would be better to be
tested before the examination and if is not, the staff should
consider him as a possible positive person, taking all the
necessary protective measures into consideration.

Conclusion

The SARS-CoV-2 viral infection in asymptomatic
cancer patients is a rare possibility, but it represents a
challenging scenario both for the diagnosis and also
regarding the epidemiologic context. Our mission is to
provide useful information to guide the management of
patients with oncologic diseases, while keeping the patients
and healthcare staff safe during the COVID-19 Pandemic.

Ethical approval

This article does not contain any studies with human
participants or animals performed by any of the authors.

Informed consent

Informed consent was obtained from all individual
participants included in the study.
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